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Claim 107 is rejected under 35 U.S.C. 1 12, first paragraph, as failing to comply 
with the written description requirement. The claim(s) contains subject matter which 
was not described in the specification in such a way as to reasonably convey to one 
skilled in the relevant art that the inventor(s), at the time the application was filed, had 
possession of the claimed invention. Claim 107 recites a pump operating rotational 
speed of "not more than12,000 rpm", while applicants 1 specification at page 3, last line 
recites "an operating rotational speed of less than 10,000 revolutions per minute". 
Therefore, the claimed range is new matter. 

Claims 41 and 93 are rejected under 35 U.S.C. 112, second paragraph, as being 
indefinite for failing to particularly point out and distinctly claim the subject matter which 
applicant regards as the invention. In claim 41 , the phrase "the inlet stages" is vague 
and indefinite because it lacks proper antecedent basis. In claim 93, the phrase 
"comprises a length of less than 2 m" is unclear because claim 93 depends from claim 
92, which requires a foreline length of at least 3 meters, and also the "comprising" 
language does not appear to limit the length of the foreline to less than 2 meters. 

Claim 93 is objected to under 37 CFR 1.75(c), as being of improper dependent 
form for failing to further limit the subject matter of a previous claim. Applicant is 
required to cancel the claim(s), or amend the claim(s) to place the claim(s) in proper 
dependent form, or rewrite the claim(s) in independent form. The "comprising" 
language does not appear to limit the length of the foreline to less than 2 meters, or to 
require any difference from that recited in claim 92. 
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The following typos should be corrected: in claim 103, line 2, "and" should be 
changed to "an"; in claim 106, "are" should be "area". 

The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(a) the invention was known or used by others in this country, or patented or described in a printed 
publication in this or a foreign country, before the invention thereof by the applicant for a patent 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public 
use or on sale in this country, more than one year prior to the date of application for patent in the United 
States. 

(e) the invention was described in (1) an application for patent, published under section 122(b), by 
another filed in the United States before the invention by the applicant for patent or (2) a patent 
granted on an application for patent by another filed in the United States before the invention by the 
applicant for patent, except that an international application filed under the treaty defined in section 
351(a) shall have the effects for purposes of this subsection of an application filed in the United States 
only if the international application designated the United States and was published under Article 21(2) 
of such treaty in the English language. 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

The information disclosure statement provided by applicants on July 25, 2002 
(paper no. 20), and supplemental information provided on Oct. 7, 2002 (pager no. 22) 
and June 30, 2003 (paper no. 25) which described the sale of a semiconductor 
processing tool which including a pump has been considered, but has not been used as 
the basis of a rejection because the IDS filed June 30, 2003 stated that the on-sale 
activity did not occur in this country. 
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Claims 1, 6, 8 and16 are rejected under 35 U.S.C. 102(a) as anticipated by or, in 
the alternative, under 35 U.S.C. 103(a) as obvious over Olson (5,709,753). Olson (see 
Figs. 3 and 6, col. 9, lines 21-45 and col. 10, lines 21-23) discloses a process chamber 
that is evacuated by a vacuum pump that is located close to the process chamber. The 
vacuum pump is a low vacuum pump that discharges to atmospheric pressure. Since 
the definition of "adjacent" is "not distant", the vacuum pump of Olson is inherently 
located adjacent to the process chamber. Regarding the recitation of a "high capacity" 
pump, it is noted that this is a relative term and Olson's pump is inherently a high 
capacity pump in comparison to a smaller, lower capacity pump. 

Claims 2-3, 19-20, 92-95 and 97-100 are rejected under 35 U.S.C. 103(a) as 
being unpatentable over Olson. The particular pipe sizes recited in these claims are 
prima facie obvious in view of Olson, who illustrates the location of his pump as being 
close to the process chamber. 

Claims 1, 6, 8, 9 14, 16 are rejected under 35 U.S.C. 102(b) as anticipated by or, 
in the alternative, under 35 U.S.C. 103(a) as obvious over Ackley (4,534,314). Ackley 
(see Figs. 1 and 8-12, col. 1, lines 58-61, and col. 3, lines 15-18) discloses an 
apparatus for containing and/or processing a substrate including a roughing pump 
connected to a vacuum chamber to pump the vacuum chamber down from atmospheric 
pressure. The various ancillary vacuum pumps are all housed compactly in cabinet 26 
and thus are inherently adjacent the vacuum chamber. Regarding the recitation of a 
"high capacity" pump, it is noted that this is a relative term and Ackley's pump is 
inherently a high capacity pump in comparison to a smaller, lower capacity pump. 
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Claims 2-3, 11,12 19-20, 92-95 and 97-100 are rejected under 35 U.S.C. 103(a) 
as being unpatentable over Ackley (4,534,314). The particular pipe sizes recited in 
these claims are prima facie obvious in view of Ackley, who illustrates the location of his 
pump as being close to the process chamber. 

Claims 1-3, 6-9, 11-12, 14-16, 19, 20, 23-27, 29, 65-71, 73, 75, 84-90, and 92- 
107 are rejected under 35 U.S.C. 102(b) as anticipated by or, in the alternative, under 
35 U.S.C. 103(a) as obvious over Kagaso (JP 04-358531 ). Kagaso (Fig. 1 ) discloses 
an apparatus for processing a substrate comprising a variable speed vacuum pump 
connected to a loadlock chamber. A controller is programmed to control a variable 
speed motor to change the speed of the pump. The controller causes the pump motor 
to initially rotate slowly, and then to increase its rotation speed as the vacuum increases 
in the chamber, for the purpose of rapidly evacuating the chamber while preventing dust 
particles in the chamber from being swirled about the chamber by excessive gas 
currents (page 8, lines 1 1-23 of the translation). Kagaso' s pump exhausts to 
atmospheric pressure (page 6, lines 9-16 of the translation). At page 10, lines 19-23 of 
the translation, Kagaso teaches the use of a 2-meter foreline having a diameter of 50 
mm. Kagaso does not specifically describe his vacuum pump as a "high capacity 
pump" or as being "adjacent" to the vacuum chamber, but his pump can be considered 
to be inherently "adjacent 1 the vacuum chamber, because the dictionary definition of 
"adjacent" is "not distant" or nearby". Also, Kagaso's pump is used for the same 
purpose as applicants 1 pump, and it can be considered to inherently be a high capacity 
pump. The internal surface area of a foreline of that size is approximately 0.31 m 2 , 
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meeting the limitation of claim 97, for example. Regarding the claim 65 limitation of 
controlling the rates of evacuation of the gas to reduce the condensation of moisture, it 
is noted that Kagaso's pump speed increases with time in the same manner as 
applicants' pump speed, and Kagaso's pump would inherently cause a reduction in 
condensation to some extent, compared to a pump with a constant pump speed. Also, 
the claim 67 recitation "to closely approximate a portion of a condensation curve of 
pressure versus time" does not significantly limit the claim because of the reference to 
only a portion of the curve. Also, since Kagaso's pump speed increases with time in the 
same manner as applicants' pump speed, the shape of the pressure versus time curve 
of Kagaso would closely approximate the shape of applicants' curve. Regarding claims 
16 and 104, for example, Kagaso teaches (page 10, lines 14-16 of the translation) that 
his variable speed pump can be used to evacuate a vacuum reactor itself. The vacuum 
reactor of Kagaso can be a film forming process chamber (page 4, lines 1-3 of the 
translation), which inherently or at least obviously requires a gas distributor. Regarding 
claim 107, since Kagaso's pump operates from a standing start, its operating rotational 
speed inherently includes a speed of less than 12,000 rpm, which is what the language 
of claim 107 requires. 

Claims 16, 19, 20, 23 and 104 are rejected under 35 U.S.C. 103(a) as being 

unpatentable over Kagaso (04-358531 ) taken in view of Hanakada (JP 02-184333). 



Kagaso does not specifically state that his loadlock chamber includes a gas distributor 
as recited in claim 16. Hanakada (Fig. 1 , elements 10 and 11), however, teaches that it 
is desirable to provide a gas distributor in a loadlock chamber for providing inert gas to 
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raise the pressure of the chamber to atmospheric pressure. It would have been obvious 
to provide a gas distributor in the loadlock chamber of Kagaso for the reasons taught by 
Hanakada. 

Claims 17, 18 and 104 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Kagaso (04-358531) taken in view of Hanakada (JP 02-184333) as 
stated in the previous paragraph, taken in further view of Suzuki (6,080,679) and Sato 
(JPJ)7 -1 6705 3). Suzuki (see Figs. 9 and 16, col. 1, lines 25-64 and col. 9, line 41 to 
col. 10, line 19) and Sato (Figs. 2 and 3) teaches the use of a low vacuum skimming 
pump (roughing pump) connected to a loadlock chamber with a high vacuum pump 
interposed between the loadlock and low vacuum pump. It would have been obvious to 
use the variable speed roughing pump of Kagaso as the roughing pump of Sato's 
apparatus to gain the benefits taught by Kagaso. 

Claims 16-20, 23 and 104 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Kagaso (04-358531 ) taken in view of Suzuki (6,080,679) or Sato (JP 
07-167053). Kagaso (page 10, lines 14-16 of the translation) teaches that his variable 
speed pump can be used to evacuate a vacuum reactor itself. Suzuki (see Figs. 9 and 
16, col. 1, lines 25-64 and col. 9, line 41 to col. 10, line 19) and Sato (Figs. 2 and 3) 
teach the use of a roughing pump connected to a process chamber. It would have been 
obvious to one skilled in the art to utilize a variable speed pump of Kagaso as the 
roughing pump connected to the process chamber of Sato, to gain the benefits of a 
variable speed pump as taught by Kagaso. 
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Claims 72, 74, 91 and 107 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Kagaso (04-358531 ) taken in view of Beyer (5,944,049). Kagaso 
uses a pre-programmed controller to vary the speed of his pump. Beyer, however, 
teaches that the vacuum pressure in a chamber can be accurately controlled by 
connecting the controller to a chamber pressure gauge to provide feedback control of 
the pump speed. It would have been obvious to modify the pump of Kagaso to control 
the pump speed by feedback control using a chamber pressure sensor, because Beyer 
teaches that this works well to control vacuum chamber pressure to a desired level. 
Also, Kagaso does not discuss the operating speed of his roughing pump, but Beyer 
(col. 4, lines 12-22) teaches that roughing pumps are known to operate in the RPM 
range recited in claims 74 and 107. 

Claims 92-95 are rejected under 35 U.S.C. 102(b) as anticipated by or, in the 
alternative, under 35 U.S.C. 103(a) as obvious over Arami (5,575,853). Arami's 
apparatus includes a dry pump which is connected to the vacuum chamber and 
exhausts to atmospheric pressure, and the fore line of the dry pump is 40 mm in 
diameter, which means that a three meter length has an internal diameter of less than 
0.4 m 2 as recited in claim 92. Regarding claim 93, it is noted that the phrase 
"comprises a length of less than 2 m" does not appear to limit the length of the foreline 
to less than 2 meters because of the "comprising" language. 

Claim 96 and 105 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Arami (5,575,853) taken in view of Beyer (5,944,049) and Kagaso. It would have 
been obvious to use a variable speed pump for the backing pump of Arami, because 
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Beyer teaches the use of a variable speed pre-vacuum pump for more accurate 
pressure control, and Kagaso teaches the use of a variable speed roughing pump for 
better control of the initial evacuation of a vacuum chamber. 

Claims 1, 6-8, 16-18, 23-27, 38, 40, 43, 46, 47, 48, 51, 54, 55, 102 and 104 are 
rejected under 35 U.S.C. 102(e) as anticipated by or, in the alternative, under 35 
U.S.C. 103(a) as obvious over Beyer (5,944,049). Regarding claim 1 , Beyer discloses a 
pump (Fig. 14) that exhausts to atmospheric pressure, that inherently is a high capacity 
pump, and can inherently be considered to be adjacent the vacuum chamber, because 
"adjacent" is defined as "not distant" or "nearby". Regarding claims 6 and 27, for 
example, Beyer's Fig. 12 embodiment includes a pre-vacuum pump that changes 
rotational speed in response to a signal from a pressure controller. Regarding claim 
38, the embodiments of Figs. 8 and 10-14 of Beyer disclose a pump having a plurality of 
inlet ports, with a first inlet port to evacuate gas from a first chamber, and a second inlet 
port for receiving injection gas supplied from valve 33. Claim 38 recites only a pump 
having plural inlet ports, with the second chamber referred to in claim 38 being a 
recitation of intended use. The second inlet port of the pump of Figs. 8 and 10-14 has 
an inherent capability of being connected to a second chamber according to the 
intended use recited in claim 38. Regarding claim 43, Beyer's Fig. 14 embodiment 
includes plural inlet ports, and also exhausts to atmospheric pressure. Regarding claim 
46, for example, Beyer's Fig. 14 pump includes a low vacuum stage and therefore can 
be considered to inherently comprise a pre-vacuum pump or a low vacuum pump. 
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Claims 38-41 , 46, 48, 49, 54, 56, 58, 63 and 64 are rejected under 35 
U.S.C. 102(a) as anticipated by or, in the alternative, under 35 U.S.C. 103(a) as obvious 
over Conrad (5,733,104). Conrad (Fig. 2 and col. 5, lines 21-66) discloses a pump 
having plural stages installed on a common drive shaft, and each stage has its own 
inlet. A plurality of chambers are evacuated by connecting each chamber to a 
respective stage inlet. Regarding claim 38, it is noted that this claim recites a pump 
only, and the reference to chambers and to processing a substrate are recitations of 
intended use. The pump of Conrad has an inherent capability of being used for other 
purposes, including in an apparatus for processing a substrate. Regarding claim 56, the 
recitation of "chambers that are shaped and sized to hold one or more substrates" does 
not require the chambers to actually be adapted to support a substrate within a 
chamber. Also, this phrase does not include any limitation or requirement on the type or 
size of substrate that the chambers are capable of holding. Therefore, the vacuum 
chambers of Conrad inherently meet this limitation because they are inherently capable 
of holding a substrate of at least some limited size. 

Claims 44, 52, 57, 61 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Conrad (5,733,104) taken in view of Kagaso (JP 04-358531) and 
Arami (5,575,853). Conrad does not discuss the distance between his pump and 
vacuum chambers. Kagaso and Arami, however, both teach that vacuum pumps can 
be located within 2 meters of a process chamber, and that it is desirable to do so. It 
would have been obvious to one skilled in the art to locate the pumping unit of Conrad 
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within a short distance of the vacuum chambers to make the apparatus more compact 
as taught by Kagaso and Arami. 

Claims 43, 51 and 60 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Conrad (5,733,104) taken in view of Beyer (5,944,049). Conrad's plural stage 
pump does not exhaust to atmospheric pressure as recited in claim 43, and Conrad 
uses a dry pump to back his plural stage pump. Beyer, however, teaches (see Fig. 14 
and col. 11, lines 19-30) that a plural stage pump can be provided with several pumping 
or compression stages to form a high compression pump that is compact and will pump 
to atmospheric pressure. It would have been obvious to modify the plural stage pump 
of Conrad by providing it with the atmospheric pressure compression stages taught by 
Beyer to make it desirably more compact. 

The Declaration of Pedram Sabouri filed on March 12, 2002 has been considered 
but is not convincing. The Declaration argues that the pump of Olson is not a high 
capacity pump because it would take 3 minutes to pump down a loadlock chamber to 
100 mTorr, assuming the loadlock chamber was 30 liters. It is noted, however, that the 
assumption of a 30-liter loadlock is not commensurate with the scope of the present 
claims, which do not recite a recite a particular chamber size or pump capacity. It is 
noted that the phrase "high capacity" is a relative term and there are pumps with lower 
pumping capacity than Olson's pump. Regarding the product literature for the Drytel 
pump provided by applicants, it is noted that the Drytel model 100 has a pumping 
capacity of 1620 liters/min. which is a high capacity compared to the Drytel 34, which 
has a pumping capacity of 450 liters/min. 
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Claims 4, 5, 10, 13, 21 , 22, 28, 30, 42, 45, 50, 53, 59 and 62 are objected to as 
being dependent upon a rejected base claim, but would be allowable if rewritten in 
independent form including all of the limitations of the base claim and any intervening 
claims. 

The prior art made of record and not relied upon is considered pertinent to 
applicant's disclosure. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Richard Bueker whose telephone number is (703) 308- 
1895. The examiner can normally be reached on 9 AM - 5:30 PM, Monday-Friday. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Gregory Mills can be reached on (703) 308-1633. The fax phone number 
for the organization where this application or proceeding is assigned is (703) 872-9306. 

Any inquiry of a general nature or relating to the status of this application or 
proceeding should be directed to the receptionist whose telephone number is (703) 308- 
0661. 




Richard Bueker 
Primary Examiner 
Art Unit 1763 



